Is up-regulation of phosphodiesterase 4 activity by PGE2 involved in the desensitization of beta-mimetics in late pregnancy human myometrium?
Elevation of cAMP content resulting from stimulation of the receptor-adenylyl cyclase complex is involved in maintaining the quiescence of the human myometrium during pregnancy. The magnitude of this elevation is critically influenced by the rate of cAMP hydrolysis by phosphodiesterase (PDE) isoenzymes. In the present study we report that in term myometrium, enhanced cAMP-specific PDE4 activity takes part in the heterologous desensitization to the beta-mimetic, salbutamol. Indeed, pretreatment with a PDE4-selective inhibitor potentiates the relaxant effect of salbutamol on myometrial strips of women at term. Furthermore, the reduced relaxant effect of salbutamol after long-term treatment of myometrial strips with PGE2, a potent myometrial effector, can be reversed by PDE4 inhibition. Using a model of cultured myometrial cells, we also demonstrated that PGE2 is able to up-regulate PDE4 activity, at least through the induction of synthesis of PDE4B and PDE4D short forms, which, in turn, dampen the cAMP accumulation provoked by the stimulation of adenylyl cyclase. Such data suggest that in late pregnancy endogenous PGE2 might up-regulate PDE4 activity and lessen the responsiveness of myometrium to beta-mimetic activation. Accordingly, coapplication of a selective PDE4 inhibitor might greatly improve the usefulness of beta-mimetic in tocolysis.